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Spotlight on Vectors 
 

PowerPoint Presentation Teacher Notes 
 

Note that these notes are taken directly from the slide notes in the PowerPoint presentation: 
 Spotlight on Vectors with any extra commentary added in red font. 
 
 Notes on revealing the animations for each slide as well as possible discussion points are included. 
 

Slide 2 
 

Recap these skills (add, subtract and multiply using whole numbers and fractions, translate a shape 
on a coordinate grid), if necessary, before tackling these questions.  
 
If learners struggle with any of these fundamental skills, their understanding of what follows will not 
be anywhere near as good.  
 
  click to move to the next slide 

 
Slide 3 
 

The question is stated for reference and this is then followed by an extract from the Examiner’s 
report for teachers for part (a). 
 Click to reveal the first paragraph of the extract 
 Click to reveal the next paragraph of the extract 
 Click to reveal the last paragraph of the extract 

 
 Click to move to the next slide 
 
Slide 4 
 

Many candidates treated the vectors as fractions and added fraction bars. This shows a 
misunderstanding of what vectors actually do. The understanding check that follows the next 2 
slides should help learners to understand why this is not the case. 
 
 Click to reveal the first misunderstanding 
 Click to reveal the answer 
 Click to reveal the first example 
 Click to revel the second example 
  
Discuss:  Why is the second example even worse than the first? 
Because as 3 × −4

7
 is not equal to −12

21
 and when you subtract fractions you do not subtract the tops 

and subtract the bottoms!  
(*This point is worth mentioning but not worth labouring. If it seems that arithmetic of fractions is not 
a strength this can be addressed at another time.*) 
 
From the work that follows, learners may feel that this second example has merit. It does not and 
the inclusion of fraction bars and the omission of brackets are not permitted. 
 
 Click to move to the next slide 
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Slide 5 
 

Some students ‘see’ letters and think ‘solve’. This slide addresses this misunderstanding.  
The fact that the question asks for a ‘column vector’ as the answer is considered and the structure 
of a column vector outlined. The meaning of each of the numbers is looked at in the understanding 
check that follows. 
 
 Click to reveal the second misunderstanding 
 Click to reveal the answer 
 Click to reveal the answer should be a ‘column vector’ 
 Click to describe a column vector 

 
 Click to move to the next slide 
 
Slide 6 
 

Here, learners are able to look at part (a) of the question and see the examiner’s general comments 
about the whole question. 
This helps to introduce the understanding check that follows. 
 
 Click to move to the next slide. 
 
Slide 7 
 

In this understanding check, the vectors given are linked to translation or displacement vectors – 
with which students should be familiar.  
(*You may wish to point out that vectors are used for other things than translating shapes but the 
algebra and logic applied is consistent to all vectors.*) 
 
Thinking about translation vectors to help with vector arithmetic is useful as learners will be able to 
‘see’ what is happening and should gain a deeper understanding, thereby. 
  
The vectors p and 3q are applied in turn to the orange dot at (0, 0) on the grid to see what happens 
to it (0, 0). This point is translated first by p and then by 3q. The overall effect of these moves can 
then be instantly seen and the process of vector arithmetic (without a diagram) can be justified more 
easily. 
Note that the original dot stays as a marker and changes colour. 
 
 Click to reveal the first line of the understanding check 
 Click to reveal the second line 

 
Discuss: You need to move 6 units – but in what direction do you need to move?  
Learners need to recall that the top number in the vector is the x component (or the number of units 
to move right or left) and the bottom number of the y component (or the number of units to move up 
or down). 
 
 Click to reveal 6 units right 
 Click to move the orange dot 6 units right 

 
Discuss: You need to move negative 1 units – but in what direction do you need to move?  
Learners need to recall that a negative number in a vector can be thought of as a move ‘to the 
negative direction’, which is, of course, left for x and down for y. 
 
 Click 2 times to reveal 1 unit down 
 Click to move the orange dot 1 unit down 
 Click to move to the next slide 
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Slide 8 

 

Discuss: What does p + 3q mean? 
Learners may be helped if they understand this as ‘p followed by 3 lots of q’. 
This is important as the translation 3q is applied to the orange dot and not the purple one at (0, 0). 
 

To help students see that 3q is �
−12
   21� , q + q + q is animated on the slide. 

 
Discuss: The vector p moved the point 6 units right and 1 down. What does the vector q do? 
Learners should understand at this point that -4 for the x component means 4 left and 7 for the y 
component of the vector means 7 up.  
(*Learners do not need to know the words x component and y component although it may be useful 
to refer to the x move and the y move*) 
 
 Click to reveal: 4 units left 
 Click to move the orange dot 4 units left 
 Click 2 times to reveal 7 units up 
 Click to move the orange dot 7 units up 

 
Discuss: What happens if we move the orange dot 3 times using the vector q ? 
Learners should be able to see that q needs to be applied twice more to arrive at its final position. 
At this point it would be useful to point out that q + q + q  = 3q. 
 
 Click to reveal the last paragraph on the left. 
 
The x and y moves have been animated individually to allow you the possibility of discussing where 
the orange dot will move to next. 
 Click 4 times to complete the translation 

 
 Click to move to the next slide 

 
 Slide 9 
 

Now that the final location of the orange dot has been found, learners should be able to see what 
vector takes the original dot (now purple) directly to the orange dot. 
 
 Click 2 times to reveal the first line 
 Click to reveal: 6 left 
 Click to reveal: write this as −6 
 Click to reveal: then move 
 Click to reveal: 20 up 
 Click to reveal: write this as 20 
 Click to reveal the final vector 

 
(*Note that ‘resulting’ has been used rather than ‘resultant’ as it is simpler language at this level of 
work*) 
 
 Click to move to the next slide 
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Slide 10 
 

The answer to the problem has been found on the previous slide by considering the vector that 
takes (0, 0) directly to (-6, 20). In this slide, the components of the vector are found using the 
components of p and 3q to deepen learners understanding of the overall process. 
 
Discuss:  How many units right and then left did the original orange dot at (0, 0) move? 
Learners need to make these connections so that they can understand how to find the answer 
without using a diagram. 
 
 Click 2 times to reveal the answer 
 Click to reveal: 6 right then 12 left 
 Click to reveal the arrows 
 Click to reveal: Overall this is 6 left from the start 
 Click to reveal the final across move 
 

 Discuss:  How many units down and then up did the original orange dot at (0, 0) move? 
Learners need to make these connections so that they can understand how to find the answer 
without using a diagram. 
 
 Click to reveal the answer 
 Click to reveal: 1 down then 21 up 
 Click to reveal the arrows 
 Click to reveal: Overall this is 20 up from the start 
 Click to reveal the final up move 
 Click to reveal the resulting vector 

 
 Click to move to the next slide 

 
Slide 11 
 

Once learners have understood how the final vector has been found geometrically, the arithmetic 
without the diagrams can be done. 
The solution on this slide is the model answer expected.  
 
Discuss:  Does the usual order of operations (BIDMAS/BODMAS etc) still apply here? 
Yes! Learners should understand from the understanding check geometry that the components of q 
need to be multiplied by 3 before they are added to p. Otherwise the geometry does not make 
sense as  p + 3q  p  and then 3 lots of q.   
 
 Click to reveal the sum rewritten with the column vectors p and q 
 Click to reveal the calculation for the x move 
 Click to reveal the calculation for the y move 
 Click to simplify both calculations 
 Click to evaluate both calculations 

 
 Click to move to the next slide 
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Slide 12 
 

In this part of the question, which is more problem-solving in type, learners do need to find the value 
of two unknown letters, m and n.  
Learners could set up and solve equations to do this. However, it is not essential to do that here and 
good arithmetic skills can be used instead: 
 
Ask: 
 What do you know? 
  p and q and a relationship between them. 
 What needs to be found? 
  The values of m and n. 
 
Discuss: What would be a sensible first step here? 
To see the relationship more clearly, the column vectors need to be put in place of p and q, as 
before. 
 
 Click to reveal the column vector form 

 
Discuss: Look at the x move and the y move. Which is easier to start working with? 
The x move contains only one unknown, m, whereas the y move contains m and n, so x is easier to 
start with. 
 
 Click 2 times to reveal: From the x move and the following calculation 
(*The m has been replaced by ... which some learners may prefer. This may need to be pointed 
out.*) 
 
Discuss: 6 add what value gives 10? 
Learners should see that 6 + 4 gives 10 and so the -4 needs to be multiplied by something to 
change it into +4. Learners should then be able to deduce that m = -1 as the ... can be replaced by  
-1. 
(*A good group of students could be asked at this stage what equation they could have formed 
instead.*) 

 
 Click to reveal 6 + 4 = 10 
 Click to reveal -1 
 Click to reveal the value of m 

 
Discuss: Now you know m, how can you find n? 
n is part of the y move. This needs to be considered next and is in fact now quite easy because m is 
known. 
 
 Click 2 times to reveal the y move 
 Click 2 times to simplify and evaluate 

 
 Click to move to the next slide 
 
Slide 13 
 

This is an extract from the Examiner’s report for teachers for part (b). 
 Click to reveal the second paragraph 
 Click to reveal the third paragraph 

 
 Click to move to the next slide 
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Slide 14 
 

Once learners have understood the translation vectors used to check understanding in the S17 
question, learners should be able to carry out the arithmetic without any need for diagrams. The 
solution on this slide is the model answer expected.  
 
 Click to reveal the sum rewritten with the column vectors p and q 
 Click to reveal the calculation for the x move 
 Click to reveal the calculation for the y move 
 Click to simplify both calculations 
 Click to evaluate both calculations 

 
 Click to move to the next slide 
 
Slide 15 
 

This is an extract from the Examiner’s report for teachers for part (a). 
 Click to reveal the second paragraph 
 
 Click to move to the next slide 
 
Slide 16 
 

This question checks that learners have understood that, in a vector, direction is important as well 
as length. 
A good place to start is with 3q. 
 
Discuss: What would the vector 3q look like? 
Learners should recall that 3q means ‘do the vector q 3 times’ 
 
 Click 2 times to mark a cross and draw the first orange arrow 
 Click 2 times to draw the second and third orange arrow and mark the cross at the end 
 Click to remove the 3 orange arrows 
 Click 2 times to draw 3q on the grid 

 
Discuss: Why is the arrow on the line needed? 
Vectors always have a direction and that is shown by the arrow. 
 
  This is the diagram for 3q. How can it be changed so that it shows -3q? 
As in the translation vectors, learners need to understand that the minus sign changes the direction 
and so the arrow must ‘point the other way’. 
 

 Click to reverse the arrow 
 
Discuss: How are the column vectors for 3q and −3q related?  
Learners need to understand that if 3q = � 3

−4.5� then −3q = �−3
4.5�. 

This is confirmed by the diagram (* some students may benefit if the ends of the vector 3q are 
labelled A and B to make this clear.*) 
 

 Click to move to the next slide 
 
Slide 17 
 

This is an extract from the Examiner’s report for teachers for part (b). 
 

 Click to move to the next slide 
 
Slide 18 
 

End 




